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SPECIFICATION 

1 . Title of the Invention 

DISPLAY AND COMPUTER 

2 . Scope of Patent Claims 

(1) A display characterized in that it comprises a means for providing a signal for 
the identification of its own function to an external device. 

(2) A computer characterized in that it comprises a means for receiving said 
signal for device identification from the display described in Claim 1, and a 
means for identifying the function of said display based on said received signal 
and for providing video output that matches this function to said display. 

3 . Detailed Description of the Invention 
(Field of industrial application) 

The present invention relates to a display that receives a video signal and a 
synchronization signal that have been generated by a computer and displays an 
image and a computer that is connected to it. 

-1- 
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(Prior art) 

A display (also called a display television or a monitor, etc.) is a receiver for 
displaying an image after a video signal and a synchronization signal that have 
been produced primarily by a computer such as a personal computer, etc., have 
been input. 

Initially, the number of horizontal scanning frequencies of a display was fixed 
at one, but among recent displays there are many where it is possible to switch the 
horizontal scan rate, and high-quality items are made to track the horizontal scan 
rate from a personal computer automatically so that the horizontal scan rate on the 
display side can support it. 

(Problem to be solved by the invention) 

However, there is now a wide variety of high-performance personal 
computers as well, and there are personal computers where three modes - 15 kHz, 
24 kHz, and 32 kHz - are selected for the horizontal scan rate by a program, for 
example. With the automatic tracking high-quality display described above, it is 
possible to support all of the modes of such a personal computer. 

-2- 
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However, popular displays with an ordinary fixed frequency switching system 
that do not have an automatic tracking function can switch only between 15 kHz 
and 24 kHz, for example. Consequently, there has been the drawback that when 
the 32 kHz mode has been selected on the personal computer side, it is not 
possible for it to support it, and a normal image is not shown on the screen. 

The present invention was created in consideration of such existing problems, 
and it has the objective of providing a display that is made to refuse the signal of a 
video mode that is received from the exterior and is not functionally appropriate 
and to prevent an abnormal screen state and a computer that is made to provide a 
video output that corresponds to the display function. 

(Means for solving the problem) 

In order to achieve the objective described above, the display of the present 
invention has been constituted so that it comprises a means for providing a signal 
for the identification of its function to an external device. 

-3- 



1067 

LGE0000000304TR 



Japanese Unexamined Utility Model Application Publication Hl-173787 



In addition, the computer of the present invention is constituted so that it 
comprises a means for receiving said signal for device identification from this 
display, and a means for identifying the function of the display based on the 
received signal and for providing video output that matches this function to said 
display. 

(Operation) 

When the display of the present invention is connected to a prescribed 
external device, a signal for function identification is provided to an external 
device - a computer such as a personal computer, for example - via a prescribed 
line. It is acceptable for this signal to be one that directly indicates the function of 
the display, or for it to be a simple pre-determined code. The computer of the 
present invention decodes this kind of signal, identifies the function of the 
display, provides a video output (a video signal or a synchronization signal, etc.) 
that matches this function, and refrains from outputting a video signal that does 
not match this function. By this means, a situation such as one where an image on 
the screen becomes distorted due to the inputting of a video mode that does not 
match the function of the display does not occur, and a normal screen is 
continuously maintained. 
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(Examples of embodiment) 

An example of embodiment of the present invention will be explained below 
in reference to the attached drawings. 

Figure 1 shows the central constitution of each of a CRT display and a 
personal computer according to one example of embodiment of the present 
invention. In addition, Figure 6 shows the external appearance of the display and 
computer in a connected state. As shown in the drawings, a display 10 and a 
personal computer 20 are connected to each other via a cable 30. 

In Figure 1, the display 10 is provided with a function identification data 
generation circuit 12 for generating a data signal DS in order to identify the 
function of this display 10 in accordance with the present invention. The N-bit 
data signal DS that is output from this circuit 12 is input into an input circuit 22 of 
the personal computer 20 via a display terminal 18A, an N-bit (N is the number of 
bits) line 3 OA that is inside of the cable 30, and a personal computer terminal 
29A, and it is provided to a CPU 24 from an output terminal of this circuit 22. 
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The CPU 24 generates a video signal and the horizontal and vertical 
synchronization signals that are associated with it based on a program and data 
that are stored in memory 26. The video output that is generated at the CPU 24 is 
supplied to a video circuit/synchronization circuit 14 of the display 10 via a 
personal computer terminal 29B from an output circuit 28, a line 30B with a 
prescribed number of bits (number of bits) that is inside of the cable 30, and a 
display terminal 18B. 

According to this example of embodiment, as shown in Figure 3, the display 
functions are classified in consideration of each item: "signal format," "horizontal 
scan rate," "vertical scan rate," and "input level and polarity," and there is one 
data signal DS code assigned to each function. In this case, the data signal DS is 3 
bits, so it is possible to classify the functions up to a maximum of eight kinds 
(only three kinds are shown in Figure 3). Next, while the data signal DS is 
generated from a circuit 12 of the display 10 as described above, the details for 
each item are stored in the memory 26 of the personal computer 24 as registration 
information. When the CPU 24 is made so that it receives the data signal DS, the 
registration information corresponding to its code is read out from the memory 
26, the function of said display 10 is identified, and only a mode that matches this 
function is selected. 
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Figure 2 shows the specific constitution of a circuit 12, which generates 
function identification data, according to this example of embodiment. With this 
example of constitution, lines 12 P and 12Q are each grounded, and in addition, 
line 12R is connected to a 5 V voltage terminal +V0, for example, and by this 
means the data signal DS ("0," "0," "1") is obtained. The input circuit 22 of the 
personal computer 20 comprises inverting circuits 22P, 22Q, and 22R, and at each 
of the output terminals the 3-bit data where the logic of the data signal DS has 
been reversed ("1," "1," "0") is obtained. 

In the case of this example, the data signal DS code is (001), so the CPU 24 
reads out the registration information of the function that corresponds to that code 
from the memory 26 in Figure 3. By this means, CPU 24 identifies that the 
function of said display 10 is "the signal format is digital input," "the horizontal 
scan rate is 15 kHz/24 kHz," 'the vertical scan rate is 60 Hz/56 Hz," and "the 
input level and polarity are 
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such that the video signal is a TTL level with positive polarity and the 
synchronization signal is a TTL level with negative polarity," and control is 
performed so that a video output that is not compatible with this sort of function 
(for example, where the horizontal scan rate is 32 kHz) is not output to the display 
10. 

Figure 4 shows a flowchart of the operation of the CPU in relation to mode 
switching. This routine is entered into during initialization after power activation 
or when a point has been reached where mode switching is performed by a 
program, initially the data signal DS that is provided from the display 10 is 
imported and its code is decoded ((1) and (2)), and then the registration 
information that corresponds to this code is read out and the function of said 
display 10 is identified (3). Next, only a mode that matches this function is 
selected (for example, a 15 kHz mode or a 24 kHz mode in the case of the 
example described above), a mode switching signal for the purpose of switching 
this mode is output as a control signal (4), and then the video signal and the 
synchronization signal of this mode are output as a video output (5). 
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As a result, with the display 10 a video mode that continuously matches its own 
function is input, and a normal screen is always shown on the screen of the CRT 
16. 

With the example of embodiment described above, a dedicated line 30A was 
used in order to provide the data signal DS from the display 10 that is used for 
function identification to the personal computer 20, but it is also possible to use a 
common line. 

For example, as shown in Figure 5, it is possible to share it with the mode 
switching signal MS from the personal computer 20 to the display 10. In Figure 5, 
when the CPU 24 (not shown in the drawing) imports the data signal DS, the 
signal CS becomes "1," and by this means the three state buffers 22S, 22T, and 
22U on the personal computer side become disabled (blocked), whereas the three 
state buffers 12S, 12T, and 12U on the side of the display 10 become enabled 
(closed). In addition, when the mode switching signal MS is sent out from the 
personal computer, the signal CS becomes "0," and by this means the three state 
buffers 22S, 22T, and 22U on the personal computer side become enabled 
(closed), whereas the three state buffers 12S, 12T, and 12U on the side of the 
display 10 become disabled (blocked). 
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In addition to this sort of time-sharing common line, it is also possible to use 
different frequencies and to use a common line with frequency multiplication. 

Furthermore, with the example of embodiment described above, the 
constitution of the function identification data generation circuit 12 becomes 
simpler due to the fact that the registration information is stored in the memory of 
the personal computer, but when the memory is established on the side of the 
display, it is also possible to make it such that the memory registration 
information or the equivalent information is stored and the signal of said 
information is provided from the display to the personal computer or another 
device (an external device). 

(Effect of the invention) 

By means of the display of the present invention, a signal for the purpose of 
identifying its function is provided to an external device, by which means the 
reception of a signal for a video mode that is not functionally appropriate is 
prevented, so it is possible to maintain a normal screen. 
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By means of the computer of the present invention, the function of a display is 
identified, only a video output that matches this function is provided, and it 
refrains from outputting a video signal that does not match, so an abnormal image 
is not output to the screen of the display. 

4. Brief Description of the Drawings 

Figure 1 is a block diagram that shows the central constitution of each of a 
CRT display and a personal computer according to one example of embodiment 
of the present invention, 

Figure 2 is a circuit diagram that shows the specific constitution of a function 
identification data generation circuit according to the example of embodiment, 

Figure 3 is a drawing that shows the relationship between the code of the data 
signal for function identification and the registration information of the function 
corresponding to each code, 

Figure 4 is a drawing that shows a flowchart of the operation of the CPU in 
relation to mode switching, 

Figure 5 is a circuit diagram that shows the circuit structure of one example of 
embodiment that uses a common line, and 

Figure 6 is a drawing that shows the appearance of the display and computer 
in a connected state. 
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In the drawings, 
10 ... CRT display, 

12 ... function identification data generation circuit, 
14 . . . video circuit/ deflection circuit, 
16 ... CRT, 

20 ... personal computer, 
22 . . . input circuit, 
24 ... CPU, 
26 ... memory, 
30 ... cable. 



Utility model applicant 

NEC Home Electronics, Ltd. 
Agent Patent Attorney Kiyotaka SASAKI 
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FIGURE 1 
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